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Summary
Objectives: To determine the incidence and characteristics of the injuries caused
by animals among the population of Khuzestan region, Iran admitted to teaching
hospital emergency departments.
Study: Retrospective study.
Place and duration of study: From 1997 to 2006 in teaching hospitals in Ahvaz, Iran.
Methodology: The medical records of 894 patients admitted to hospital with animal
bites or stings were studied. Data including epidemiological aspects, clinical ﬁndings
and outcomes of treatment were analyzed using descriptive statistics and the 2 test.
Results: Of 894 patients 62.0% were male, and the median age of males and females
was 24.4 years and 26.2 years, respectively. Dogs, scorpions, mice and snakes were
the most commonly involved animal species, causing injuries with a frequency of
69%, 12.5%, 8.8% and 4.4%, respectively. Feet (58.1%) and hands (30.6%) were the
most commonly affected body parts, followed by the face and other parts. Infec-
tious complications were seen in 127 patients, among them 94 soft tissue infections
(74.1%), 28 cases of sepsis (22.0%) and ﬁve of endocarditis (3.9%). Thirty-ﬁve cases
(3.9%) died following animal bites and stings, among them 28 (80%) due to scorpion
stings, four (11.4%) related to dogs and three (8.6%) from snake bites. No cases of
rabies were observed in these patients.
Conclusion: Animal bite is a major public health problem in Khuzestan, with a high
frequency, a high percentage of hospitalization and considerable mortality.
© 2008 King Saud Bin Abdulaziz University for Health Sciences. Published by Elsevier
.Ltd. All rights reserved∗ Corresponding author. Tel.: +98 611 3387724; fax: +98 9161184916
E-mail address: alavi1329dr@yahoo.com (S.M. Alavi).
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lepturus, the most fatal scorpion, after diagnosis
by a trained health care worker. Seventy-two
patients were diagnosed as having been stung by
H. lepturus. Statistically signiﬁcant difference
Table 1 Age and gender distribution of patients with
animal bites and stings
Bite/sting
n (%)
Gender Male 554 62.0
Female 340 38.0
Age
(years)
≤5 45 5.0
6—15 214 23.9
16—25 251 28.152
Introduction
According to the WHO, 10 million people are bit-
ten by animals around the world each year and
are considered for prophylaxis and treatment for
rabies, from which almost 50 000 people die annu-
ally. The highest rates of mortality and morbidity
in Asia are observed among developing countries
[1—3]. Animal bites and stings are among the most
common injuries, both in Iran and worldwide [4].
In countries that animals, and especially dogs, are
kept in conditions of poor hygiene, dog bites are the
most common animal bites and can result in com-
plicated bacterial infection predominantly related
to the dog’s oral ﬂora [5,6]. Bites and scratches
represent the most important public health issue
related to dogs and cats because of the asso-
ciated physical and psychological trauma, wound
infection by different microorganisms, and the risk
of rabies transmission [5,7—11]. Cellulitis is the
most common clinical feature, and rarely, sepsis,
osteomyelitis and rabies may develop after bite
injury [5]. Vaccination against rabies before and
after animal bite is the most effective measure
to prevent rabies [4,5]. Scorpion stings and snake
bites are also serious and fatal animal exposures
in Iran, occuring with similar frequency and having
similar health consequences [4,12,13]. Annually,
140 cases of animal bite per 100 000 population
are estimated to occur in Iran; more than 85%
of them are dog bites [4,3]. Khuzestan province
is ranked ninth in the country in this respect.
Due to the high frequency of animal bites/stings
(3000—6000 cases per year), the large number of
stray dogs, the high prevalence of scorpions and
snakes in some areas of Khuzestan [14] and few epi-
demiological data about this major public health
problem, this study was performed to determine
the incidence and characteristics of the injuries
caused by animals among the population of Khuzes-
tan admitted to teaching hospital emergency
departments.
Materials and methods
This was a retrospective descriptive study per-
formed in Khuzestan province, south west Iran,
which has a population of 4 480 000. The medical
records of those who were bitten or stung by
animals between 1997 and 2006 and admitted
to Khuzestan Health Center (KHC) or teaching
hospitals afﬁliated to Joundishapour University
of Medical Sciences (JUMS) were reviewed. Data
were collected on age, gender, residence (rural
or urban), type of animal, site of bite or sting,S.M. Alavi, L. Alavi
umber of bites, previous vaccination against
abies and tetanus, symptoms, treatment and
reventive measures carried out at the primary
ealth center, laboratory investigations, clinical
eatures, complications, disabilities, deaths and
imescale of these events. Data were analyzed in
PSS 11.5 (SPSS Inc., Chicago, IL, USA) by using
escriptive statistics and the 2 test.
esults
uring the period of study, 44 088 cases of animal
ite were reported to KHC. The majority of the
ites were mild, and after receiving antivenom
speciﬁc for scorpion or snake) and vaccination for
abies and tetanus patients were discharged. We
ound 1872 medical ﬁles containing animal bites
nd stings, only 894 of which were usable for this
tudy. The rate of hospital admission for animal
ites and stings was 4.2%. Of the 894 studied
atients 62.0% were male, and the median age of
ales and females was 24.4 years and 26.2 years,
espectively. The age and gender distributions of
atients with animal bites and stings are shown in
able 1. Dog, scorpion, mouse and snake bites were
he most common, with frequencies of 69%, 12.6%,
.8% and 4.4%, respectively. Animal bites/stings
ccording to animal species and whether the
atient’s home was in a rural or urban area are
hown in Table 2. Feet (58.1%) and hands (30.6%)
ere the most commonly affected body parts,
ollowed by face and other parts (Table 3). Scorpion
tings were treated at the emergency department
ith speciﬁc antivenom against Hemiscorpius26—35 221 24.7
36—65 135 15.1
≥66 28 3.1
Total 894 100
Epidemiology of animal bites and stings in Iran 53
Table 2 Animal bites and stings according to animal species and patient’s residence
Animal Total Rural area Urban area P-value
n (%) n (%) n (%)
Dog 617 (69.0) 494 (79.4) 123 (45.2) <0.001
Cow 11 (1.2) 9 (1.4) 2 (0.7) 0.30
Donkey 8 (0.9) 8 (1.3) 0 (0) 0.053
Mouse 79 (8.8) 7 (1.1) 72 (26.5) <0.001
Cat 28 (3.1) 14 (2.3) 14 (5.1) 0.021
Scorpion 112 (12.5) 60 (9.6) 52 (19.1) 0.001
Snake 39 (4.4) 30 (4.8) 9 (3.3) 0.20
Total 894 (100) 622 (100) 272 (100)
Table 3 Body part affected according to main animal species
Animal Face Hand Foot Other parts Total
n (%) n (%) n (%) n (%)
Dog 31 (5.0) 185 (30.0) 370 (60.0) 31 (5.0) 617
Cat 5 (17.9) 12 (42.9) 9 (32.1) 2 (7.1) 28
Mouse 15 (19.0) 36 (45.6) 23 (29.1) 5 (6.3) 79
Scorpion 2 (1.8) 28 (25.0) 73 (65.2) 9 (8.0) 112
Snake 0 (0) 11 (28.2) 28 (71.8) 0 (0) 39
Other animal 0 (0) 2 (10.5) 16 (84.2) 1 (5.3) 19
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NTotal 53 (5.9) 274 (30.6)
n the number of animal bites between the rural
nd urban populations (Table 2) were observed:
dogs, 79.4% vs. 45.2%, respectively, mice, 1.2% vs.
6.5%, respectively and scorpions, 9.6% vs. 19.2%,
espectively). Cows and snakes had similar bite fre-
uencies in rural and urban populations (Table 2).
ogs, scorpions and snakes frequently affected the
oot with a rate of 60—70%, whereas cats and mice
ffected the hand with a frequency of 40—45%
Table 3). Multiple bites and injuries were observed
o be caused by cats and dogs with frequency
f 20% and 8%, respectively. Hospital medical
ecords showed that 127 patients had infectious
omplications such as soft tissue infection [94
74.1%)], sepsis [28 (22.0%)] and endocarditis [5
3.9%)]. All patients with mammal bites were vac-
inated against rabies and treated with anti-rabies
mmunoglobulin and there were no cases of rabies
mong these patients. Thirty-ﬁve patients (3.9%)
ied of animal bites and stings, among them 28
80%) due to scorpion sting, four (11.4%) related
o dog bite or injury and three (8.6%) from snake
ite. Ten patients were left with a disability:
wo requiring chronic hemodialysis following
corpion stings and eight with leg paralysis after
og injuries. The death rate among patients with
corpion sting was 25%, mostly due to H. lepturus
94.3%).
a
i
e
o519 (58.1) 48 (5.4) 894
iscussion
ur study showed that 4.2% of animal bites and
tings were treated at health centers or hospitals
n the region of study. This ﬁnding is consistent
ith previous reports that the majority of animal
ites result in mild injuries that patients do not
eek medical help for [6,15—17]. In this study chil-
ren and young adults were affected more than
ther age groups and men were affected more than
omen, with a male to female ratio of 1.63:1.
his ﬁnding is in agreement with Nogalski et al.
6], Weis et al. [11], Hon et al. [12], Matteucci
t al. [18] and Shetty et al. [19]. O’Neil et al.
17] and Mac Bean et al. [7] explained that female
dults were more likely than male adults to be
ttacked by cats. The present study showed that
og bites constitute about 70% of all animal bites
hat affect people, around 12% are scorpion stings
nd nearly 9% are mouse bites, while the remain-
ng 9% are caused by other animals such as cats
nd snakes. MacBean et al., Hon et al., Weiss et
l., Nogalski et al., Shetty et al., Dao et al., and
don et al. reported that dogs (80%), cats (10%)
nd horses (10%) were the most common animals
njuring humans [6,7,11,12,16,19,20]. These differ-
nces may be due to variation in the behaviors,
ccupations and belief of people living in different
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socioeconomic and epidemiological situations. The
present study revealed that most dog bites occurred
in rural areas, whereas those bitten by mice, cats
and scorpions were predominantly in urban areas.
Cattle injuries and snake bites were similar in both
areas. Nogalski et al. reported that the threat of
animal attack is similar in urban and rural areas
[6]. MacBean et al. explained that in Australia, most
injuries by animals occurred in the home and were
caused by pet dogs and cats. These differences
may be related to many factors, such as the high
number of stray dogs in rural areas of the region
of our study, the high number of mice in sewage
canals and entering homes in urban areas of our
region, the high number of pet dogs and cats in
industrial countries, and differences in occupation,
behaviors and socioeconomics around the world. In
our study, the majority of infectious complications
were seen in dog and snake bites. This ﬁnding is
conﬁrmed by the data from the literatures [5]. Two
main factors are responsible for this observation.
The ﬁrst is the bacterial ﬂora of dog and snake
saliva, which infects human tissue, and the second
factor is the trauma caused by powerful dog’s jaws,
which results in tissue ischemia in the region of
the bite. In addition, the cytotoxic effects of snake
toxin predispose the affected tissue to infection
[5,6]. In our study, the mortality rate in hospitalized
patients was 3.9%, with scorpion stings accounting
of 80% of deaths. Nogalski et al. found that the
mortality rate in hospitalized patients was 5.88%,
mostly due to serious injuries caused by large ani-
mals such as horses, cows and pigs. Weiss reported
a mortality rate among hospitalized animal bite
patients of 1.6 per 1000. These differences may
be due to: (1) the presence of potentially lethal
scorpion species such as H. lepturus in the area,
(2) severe and serious injuries to the head, face
and abdomen caused by horses and cows, (3) the
medical facilities and best management of injured
patients in the emergency departments of industri-
alized countries. In the present study we observed
no case of rabies or tetanus. The threat posed by
rabies is increasing in Iran due to the high num-
ber of stray dogs and cases of dog bite in humans
[3]. Dao et al. reported 10 cases of human rabies
in their retrospective study [20] covering a four-
year period (2000—2003). Surprisingly however, no
cases of human rabies were observed in our study.
This may be because of increasing public aware-
ness and the upgrading of health and treatment
centers, all of which in the region of study pro-
vide post-exposure anti-rabies treatment including
vaccination, immunoglobulin and wound washing.
The strength of our study was that all cities and
villages in the region of study were included, as
[
[S.M. Alavi, L. Alavi
ere all age groups. The ﬁrst limitations was the
mall number of those with serious injuries requir-
ng hospitalization, suggesting that these results do
ot reﬂect the full extent of the problem. Another
imitation is that the results of treatment were
stimated at the time of discharge, but patients
ere not followed up, so these results may have
ome inaccuracies.
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